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0 0 3 - 1 8 5 9 1 9 ^-v : 1/ 

i^(7)mMm^(omm<D±mizm%m^^m'oxMm^fi^. ^fsiHigg^^^^tcit 

%zm:Vf(D^mKi)-^^xfm^fifzm 2 yrawj^ t . m%^m%nm^<omum 2 m 

ummm^=f-t^^^-rhmm'mmmm-^^^Lxid . ^m^m?ifeffl#^<7)t5 

^ Mie^ 1 is J: D^"^ 2 •^'fMi^ i: (7)^-e'eti'P^tL^i;t#:75^'^ 19 <i: 0 nTtg4« J: ^ 
UW-^h tti,K^ Btrie^ 1 J: tFH 2 m^=&fltffEII l is i 2 

[ffi^:^2i frffi»#:{i> m%^mwmm.mji^i^^i\-x\^^:httii\.z^ 
HoffiiHi^o'ftii<7) 1 ^(DmMxm%zmmn.m^(^mu^ 1 wst^^tiPi-r-s^s K#t 
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2003-185919 



^-v: 2/ 



m 2 mi^mm<Dmn<Dmmi,z^ mtim 1 mmt fzimtzm 2 m^c^^i-;?) j; ^ 

o 

im^m 9 1 mum 1 is j: vm 2 »{tfl^vm<7)/j.-^ < ^ -:fi<7)m^ i<zj±m^° 

[0 0 0 1] 

ttiiiE#2 003-3077455 



2003-185919 ^- v : 3/ 

[0 0 0 2] 
[0 0 0 3] 

t LT{±. mi^M^'f-mm^MBMrnm (Polymer Electrolyte Fuel Cell : l^J. 
T. PEFChfei") "^U^M ^ ^ y - )^mMmm (Direct Methanol Fuel Cel 
l:l^T> DMFCtlEI-) t\^^^fzii<D:^mhfiX\^^^o 
[0 0 0 4] 

(1) tti:'J^J$7i>^^i^<. /MifL • Ili^bT&Wtg-r^^^. 

(2) m)>S®«:fe14T'4><> L^-^<^SIi?ajg/6Mfi:v^^ca6. iin|-:fett<7)M;^^ibmrt!i 
1»)SMI4-<7)$IJIt;6^'il'^'5:v^<7)T% 3^ h'fg:?^:6s'Wlr -cab's. 

t^^'ofz^tifzm&'^^LX^^^^o C<0fci6PEFC^DMFC{i. m±<7)J;^ 

^<7)iiffl{i>*)-e^ < , ^^mtS • PDA (Personal Digital Assistants) • 
y-hMPC (/^°-yf-;^rJ • r-^^y ^ jvij ^ ^^\^T:t^<Diiitl-^^ 

[0 0 0 5] 
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mm 2 0 0 3 - 1 8 5 9 1 9 ^- V : 4/ 

PEFC^DMFCfi. ±^\ILX. M^l^. Jl-y^ :=.'y M,^(Dmm 

tix^^^o DMFCOJir'^, ci^-e. mnm^ii. ^^y-;u (CH3OH) tK 
mm:^m^^^ix. ^^^li{i> ±%^(D (O2) ^m^^fi^ZtizJay) 

> mnit^Kj:L^Kx^m^<om%j^^-)\^^-:/}^±m (nm) :fti?ftc*ti-'& 

[0 0 0 6] 

(CH30H) Am^^mm^ti^t. ^x<7) 
iiiz^ BMw^mm-r^Rmmmi'Zx^m'f- (e-) :^^M^iii^tixn^{zmm 

[0 0 0 7] 

CH 3 OH + H 2 CO 2 + 6 H + + 6 e - ••• (1) 

^%mi<z^%t'm^^ii^t^ >k<Di\:^Km^ (2) {z^-TJu^k. ± 

fs)iib^tc<t »9:ft#=ir#^feL7t:«i^ (e") tmmnm^^mMLfzT^m^ ^ > ( 

H+) .h^^4'<7)^^:^-^ (O2) ^t^^^SSLTtK (H2O) 7:>^~^^$'tL^o 
[0 0 0 81 

6H + +3/2O2 + 6 e- — 3H2O ••• (2) 
^<7)J:^^— iiom^fb^RtD (1) isiC/^ (2) ) (i. «;}aMfi~10 

ov(Ditmmi&^^(D7^mm^xMnL. mtim]-(Dm^}^^mii&^miZ7K (H2 

O) (D^t^d:^o 
[0 0 0 9] 

:t^-r Kiicoii-^^, ■7;^:tn:;^-4^->-v h h 1; no.^ p > 

^^^•7 Y^tLfzii <D^-/)m hfiXiS^. M^X fi/N*- -7 ;v :t n ;v .-^ > 
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#SI 2003-185919 ^-vl 5/ 

[0 0 10] 

EiTtc, 'iJt^<D'BMnm, (PEFc) (Dmi^^mmmx-TFiTo isjmtciov^T. 

29{i^^-^i^T'3b'5)o 
[0 0 1 1 1 

^%m25:fymm^izmmi^xz/ytfzitmuzmm^n^x^ \,zii7.^;^v-^ 
26^:if^Lx^m.mm Lxmm<Dm^bmiLX^:hmMmm:^ ^ tL. :i<Dm^ 

[0 0 12] 

:ff^-t/^ly-'$^26 $ ti fzmWMms iMLX WS24 {± E!^ tK 

m9^mLx±%fp:^-hm'\mff^tLx^%:^m^^^ti. mmnmn3x<Dit 

[0 0 13] 

[#^:fcm 1 ] 

#r?fl2001 -266910-f-<2r$R 
[0 0 14] 

[#M^:icm2] 

#^2001 - 507501-^^# 
[0015] 
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#M 2 0 0 3- 1 8 5 9 1 9 ^-i^'. 6/ 

[0 0 161 
[0 0 171 

»<7)fiJ'^(7):^g|5^ ^ i6 -t / P - ^ 26(i , # H ;^ - ^i^" > ^O^M tc^'^'iJljn 

iS:mmOff<;^^^^jZ>^-e^^o Z.(Dfz^^ 'Ym.\t' \^^\\Liimm.X^hh\^^f^m 
^,i>th'ofZo 

[0 0 181 

^ ibtc, 'B#m-^l!l21om;^jmi±{i> *ft¥Kg|5+;l-23<7)^aB<7)^mfe24 • 25iCtt 

if7.i3^if7.'mk22>^mA.x^mm.^Az.i6\.^xm^'^i^^t. mPtm.2A(r>m±<r>m 
mA.xmm:^ii^t^ ^%m.2bo:>m±(Dmm<D'^K.i)^Ti3^'^x^tims.-h^Tii^h 

[0 0 191 
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2003-185919 ^-v! 7/ 

[0 0 2 0] 

ttz. ±tm^(Dmnmm2i^m^^fzmj-mmzis\.^x{i. mmnumsx^t 

[0 0 2 1 1 

m^23t^<Dn]^-r^Bnm24 • ^mM25tifx^^^u~^2et<Dm.^^t>-^i 
> m-w-m±Knmir;ht^^^^-mmn^fix\^^^o ltj-l. ^oj: 

tfz. wMuxii. mnmi:'^'e-)]^Vf^m{zxnnfzisb. m^t^BMnm-t 
^wfb^^o/^ cx ^ ^j:^mijm^(7)\^m'iMm\\x:^'x^^j:\^\ mmummm lx 
\^-^fzib. :^-';^-t/N'i/-^26tcm?-gi5«°p^=^^«L. m%m^^<Dmm'tmmir 

^Zt :^^X ^ ^ \^^m<Of^Mj^. 4) ab o Ttio 
[0 0 2 2] 
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Jjf II 2 0 0 3 - 1 8 5 9 1 9 v : 8/ 

[0 0 2 3] 

^hK. m^miMi<zm^^ti^m¥^ii^mzw\.^rm^fi. ^<Dm]^m&r-r 

i<z it . i^zmm ^ m i>z mm ^ ^xmmt ^ mmm^mmis x v^mmm 
'mm'k^mmi<zmm^^xm^-r^m^mmmm:^^£"Wx^;bo lt&^l. ^fih 

m'^mmi'm^m<7)^mmmtLxm^^^izii^ yi^m^x^^-^fzo 

[0 0 2 41 

^^miti^i±<D X n ^yi^^<Dt^m<Dmm,^jz^^^i^^fitzii<7yx^ > ^(d 

[0 0 2 5] 

~rmm^xf±.m-EEM\,z^ii^iimii^ii'(fy^2mM^^'^^m. 
mnun^w^-^hmn^'k±.mz^-r^^m'^'7 < y ^ 7.i)-hm.hmitt. mn? 
Kgr^^t Tfflij ±® *t In] -r -2) Ga jg® m\t<^^\m izij^^x ^Ktzmi 
mwimt^ 'mmnm^(DmimM\zMs^-t^mu<r>mm\,z—^miw^*i. ^ 
^-hm^(D^m\,zm^^ixfzm i tmm^t. mw(Dmu(Dmm<D±.m\zm^^ 
m.^xm.m^i\^^. mn^^%m\zm]t'^^m.wt^ mmnm^(D±.m±m\ztm 
•t h mvf<Dymi}^ h miif<D9m \z ^^^t rtM ^ntzm2 mmtx.n t . nmnun 
<r>^2mM\znn'^hm^(Dym\z--^i)^m&.^ix. m^i)^m.W(r>^\-m\z^^^ 
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J|fSl2 003-185919 ^-v : 9/ 

m ^um-Lx^ mmnm^^^Tm <t y*±ii ±m * 0 1 is j: ^ 2 vi^^iti^ t 
^y(!LmLx^^:it^s^mtir^ii(Dx^^o 

[0 0 2 6] 
[0 0 2 7] 

[0 0 2 8] 
[0 0 2 9] 
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^-v: 10/ 



[0 0 3 01 

(Dm 2 m.i^m.^(Dmn(Dmmi^z^ m 1 mmt fcum 2 mmi^zmm^^ x n (ifM 
[0 0 3 1 1 

[0 0 3 2 J 

[0 0 3 3] 

tiy--:^<D^f^^zf±m^°yy°mx<'fhttx\^^^zt^mWLt-r^i><7:>xh^o 

[0 0 3 4] 

1 ^xz/m2mm^^-t^mmmm^^i\mir^mui±mi<z:^ir^^m't9 ^ 
. mu^%'m\zm}t't^mwt^M:m\^x\^^^z.ti)-h. mn^mm.mm-^m% 

[0 0 3 5] 

i)^X^h<DX^ mm'^m^m^(0^m\,zn^ Lrtl^^^tt/:: -th ^Lt-h^tj: 
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^-v: 11/ 



[0 0 3 6] 
[0 0 3 7] 

[0 0 3 8] 

. -•^7&^IH]g|5<^lO(7)igMT'miiKm>tc0^1«Mt3*^rfp]i-^hh^ti. m^i)^ 
[0 0 3 9] 
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#M 2003-185919 



^-v: 12/ 



[0 0 4 03 
[0 0 4 1 3 

±M\^m^'^^fzw>iwMM^h.^ -^ii^m.^cnTmxnMnmm^o^ i o<7) 
xhhfzib^ nm%um~^xmMA\:^m\z.^m.^fifznM.^^^ti:^wx-'^m\~^ 

[0 0 4 23 
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^-v: 13/ 



[0 0 4 3] 
[0 0 4 4] 

>^ timif:^ i>L<\t:^9 i)m^LX J: oTWmrl&t 

LXoym^-h^^^M ^ tL4- < ^ -?> J: ^ ^ ^ ^ < , 1 7t . "5IM4orL#^^^l^?a-e 

m.^^fifz'ik\z^\'X ' m^^^m^'^itm^ii^£^^<^x\ ^^4^mT-«=^ti'tti- 

-2) vl i: i)^-^ i ^ o 
[0 0 4 5] 

w^miKDrnx^fi^^M't^m^"^ ^ t^-^m^^i^n tcges-t^ tti,K^ mi 

t/tc^i, m2, m^ioxxfmsm^mi^-. ^j:hVKmi, m2}sxzfm6nm 
^i^. ^^hvizmi, m2, m? axz/msnm^mz^fi^tim^miizm^-r 
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^-v: 14/ 



[0 0 4 6] 

m 2 mm<7)m i mi^Wi^t tzim 2 WLi^m^<Dmn^m< u^(D^itt^ m 1 se 
mmi^t fz{t^2 %mmit t ^ mMmm ^ ^xn.'m} t^^M-r ^^t # ^ o 
^(Dfz^. nM%uvi<D%\nM>:.%\ wMM\%h(Dmmmiix.jym2'mM}L 
%2w.mM^t(Dwmmii^iK^ < h^^hhi.iizm.mz^m't^^hii^x^^ 
mMM^o^niKVc^ <t xf^mx-'^^^mzmTLh z. t ^^x ^^<r>x\ n^^^mm 
m^mv fzm'f-m^ ^mm-r^^t^^x^^o 

[0 0 4 7] 

im^<^ffm, m^m±xf^m't^zt:^^x^^<Dx\ mi^(D\^mz. tm^^ 
^/^°v^>x^-r ^ y^^t Lxmmir^m'f-m^m^^M^-r^zt:^^ 
x^^o vt-ox. mmmmizm=fLx. -kms.(^^^^^^y^^f^j^iir^ 
z.tx^ 'BMmm^-hmt!^ii^mm:dw-^i-^^mt^j:'Dfzi§^^ 
wMmm^fixEmii!>timmzf;^^cfzmwLmiimi^^-r^ zt^^^-^mx^^o 
tfz. ^s.m^ifm-ri>zt^^m^i>fzt6. «^a^M>g4^ma^mi*i--i) 

[0 0 4 8] 

-c V ^ ^ ^ t ^ . mi^mm ^3 v ^ -c 1*1 m c w^au n^i^ ^ n 7t mi^fis p°o ^ ^ 
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^-v: 15/ 



[0 0 4 9] 
[0 0 5 0] 

tfz. 4:f&0^<O||l /^-ib^5^«^a^tzj:tt(i\ ^ 1 i3 J: 2 »rL#:rLS&0 

i!'^^< ti>-'ij<D^^Kj±m.^°>-fmmhiix\^^:hfzii>^z^ mi^-mmz-m^n 

mm-mm<^^'^-^^mc^t:^^x^. tfz. m'SLx\^^fzm%imiii^ti^z.t:^- 

mPfm%i)m'mz'i=ft>iih(Dx^mm^^m<ir^ z.ti}^^mx^^o ^ntc j; 
m^m^^fzm-m.^t^^xi>m^<Dm^mm.^^^-r^'mi'^^^t^m'r^z. 

tii^X^^o 

[0 0 5 1 1 

[0 0 5 2] 

[l&HJO^M^Off^^J 

[0 0 5 3] 
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^-v: 16/ 



[0 0 5 4] 

i^m. loiimimmi^. imm2m%mi^. i2imummmm^x-$>^o 4^4^ 

, Ccom^-^^^ti. m^W,^, PDA (Personal Digital Assistants) , t-'v 
[0 0 5 5] 

mm. ^ntzmi w,m 4 «t ?/±iiij±® titM ^tifzm2 mm 5 ic-en-e'ti^tfoj-r 

$>tL7t:a-irL^^ 1«M • %2mM.^m.\^. '}\-U^M^dix-t:LtifX^h^<r^h^j: 
[0 0 5 6] 

%'^o:>^^y^mkm\z^^mm^^x\^^ho tfz. m^mii^v^^mit. # 

[0 0 5 7] 

mmnuu s <7)TW\±m<om i «^ 4 i t/±ffiij±M<7)ii 2 «m 5 a. 
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#11 2 0 0 3 - 1 8 5 9 1 9 ^-i/ : 17/ 

[0 0 5 8] 

^BU<Dmi^mmLx^^^i>zm±-r^'imin-^. ^^ct^w^^-^a (ai 2 
03) mmit- - Av^h (3Ai2Q3-2Si02) nmmt - j^imm ( 
s i c) mmi^- m.itT)i^^~^A (a in) n^^i^-m^mm (sisn 

^ o 

[0 0 5 9] 

^(7)mm<7)±m ^zm-^^^xi^f- tif^ v - > ^^-g- l t -> - a ^ ;p k 

^ai-lx^ Yuy]^-A^U--^'^Xm^'r^1j'ii^liZX'^X. 7 75>^~*^ 6 
[0 0 6 0] 

i- ^ Tt: i6 C (i . mm.mkmx^:h ffi tf 3^Jg /6^^200M P a l^J.±X$> ^ ^ t t L 
[0 0 6 1 ] 

}v < A^'mmi^<7)WM-^^^zmm^'^^ yy^^^v^WLm^mu • ^i^tr^ 
^z^nm^'^^ ynrm^.. -fiyT.m^'j^^m^mzx.^x^ m^<7^m^(7)^'')~ 

> V- h ^j^$^i-^o ^LX. ^<7)^*'j htz^tLT. #MtcJ:^*T^?t 
§ . -7 ^ ^ n K >; • Ix-Hf- ^ii J: ^) . ^ 1 rt^rLM SisXZ/m2 hti^^M^ 9 ^ 
LTcoKilTtx 4^ h ?/H^lK^##10i3 J: LKH 2 @e^##ll ^BE^-f fcaexT) 
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18/ 



o 

[0 0 6 2] 

2 0 3^3 -20MmU, Nb2O5*0.5-5 nmU<7)m^xmuLX^^^mi$- 

h^mm-r^o ^<Dmi^^-::^v^y')->i^-v<DMm^iP^iz^mLx 

[0 0 6 3] 

tb^fzibiz, m'fbT;u5 ^-^Aj^*^. &i!fi6^m:i^7 ^mi^-r^h'tv < y 

"Ctfb o 

[0 0 6 4] 

mi^6 7 (7)^^ is J: W^-^<7)^l@S#a^#:iOi3 J: t^m 2 

[0 0 6 5] 

ajt7&n200~1500'Cc7)?aj^-e^^Lt:. Ba^i:-r>2>-t9 ^ y ^ y^(Dmi$^6^m:i^ 

7 iixz/mmummo • ^2@Eit^mi^t#'2)o 

[0 0 6 6] 
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^-v: 19/ 



[0 0 6 71 

fz. ^m*^^±^<^j:^fz»6. m.mnm^3<Dmmt^B.j:E^m^izmM-t^mw 
tc-r < i^^i- ^zt :i)mm t^j:^ m\^-^^^ h o 

[0 0 6 8] 

is ct o^^^ 2mM^ Km%m^zmw:^nx^ m^mnuu 3 -ei&m^ tl/iSvrL^:al4- 
ma!lffl#fff2^7)^$'m-v]|ji^)ttJ-r/c^6<7)#mj^,h LTMi-^o 

[0 0 6 9] 

hmtL[z~^mi%^^n. \^mi}^'mte(D^m\zm^^i^xw^m.^fix\^^:^o z 
2»mo 5: m 4 {zmm $ -it^-r i ^ e <7)iHi^<7);&ffi j: o > lO// m J':ji 

[0 0 7 0] 
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10 0 7 1] 

<0. 10/uml^X±M<-t;bXn i,zf^m-t^(D'/}^m.tL^^o Z(DM^in^fzit>l,zii 

. mmLfzxnizmi^^-^h^rmmy^Lxmm-t^miz^ mmi^^m<-r 

[0 0 7 2] 

tfz. m2^^mmmm2mm5 i,zKm^^xmmMm.L. m2mmmmi 

[0 0 7 3] 

z.fihmi^Wimmo. m2Mmmmmxmm^mmi^^mzii^ ^<Dm 

^> &^isxzr^'^'7p'yj^^<7)^m^^ y^mzx<o^m^'^x^<t 
. mimi^mmoidxifm2mmmit. mmmmno. m2mmmiis 
xmmmmm^j-i2^j:hv'i>zm'^m^<D±t^j:^m^mmi:mm-r^fzi6<7)-7 

[0 0 7 4] 

-etT. znhmiisxz/m2w.Wi^mo ■ ntmiisxi/m2mm4 • 5t 
(7)m%m^j:^mt. mi^-e ^^^7 txmmnmsim^i^iyztizx^x. 
miiixvm2m^^mo ' utmiisxzrm2mm4 • 5 t^Km^m^'txm 

[0 0 7 5] 

i y::. mimm4)sxv'm2mm5i,ztm-t^^i$^e(Dmu<7)m^isxvm:i^ 
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^-v: 21/ 



7 <7) TB 13 {i , ^ii -en ^ 1 2>ii^lfW,2 9 75^^@£g n T D 

. W> 1 i)lt#rLlE& 8 6 O^'W >6nt T . S 2 •it'^i/ti^ 9 7 B 

t;;^^tTfM?tiTv^>5,o ^tLf>^ 1 ^J:CK||2»iL#^»iLli&8 • 9 (±. -etL-rn* 

[0 0 7 6] 

[0 0 7 7] 

^0.1mmJ^:;±(7)7A:^li: L. mm'^-''&\zLXWMt ^ ^ ^ ^^iT ^ t 
[0 0 7 8] 

ci<7) J: 9 3 <7)^ 1 mMA-hm^^iifz-rm^m^ztm^^xm i 

yjfL#»Kji& 8 ^ . II 2 wm 5 $ tLfc±fflij±Bn*ti^ ^^xm2 mmm 9 =^ 

i^-r 'i>j#^-e^)tL(s\ m%mm^ 3 1 «ii 4 j: 2 mti 5 tc-en-e^tLjtt 

It $ n ^ 5f]±t^-ri)^h ^ ^ 4- < i- c <h § . m ^<7)^^ L fz m;'3«i± ^ 

nujitim^-it^ii^ -eoitm. mfiiwm-t3ic^D;i,^sti*WJ-r^>i.b 

i)^x ^:h<DX\ BMmik 1 coiilMtt ^\o]±^^^Z.t :^^X ^ Z> o 
[0 0 7 9] 

aiiiE#2 003-3077455 
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[0 0 8 0] 

o V ^ T ^Jfe <7) f^S (7) — fa ^ ^i" if® HI ^ >2> o 

[0 0 8 1] 

CltubcomtCioV^T, 21. 3K 41. 51(i'B*^-mtl!l. 22. 32. 42. 52{±^M?til 

ffl^fi. 3 (isii?K$5t-t. 4 1 mm. 5 2 mm. e itmi^. i \tm%. 

8 (i^ 1 vru^yJiLl^. 9 (i^ 2 ?rL#yM. 10 fi ^ 1 llti^ 2 S£«a«#:. 

12ti^|-g|5^i!fflj®i^. 13(±^3BE«^^#. 14{i^ 4 15{±0 5 Be#a*#: 

. 16{i^6Be^^#:. mt^ltmM^. 18(i^8ie^*^T*)^o 
[0 0 8 2] 

[0 0 8 3] 

<7)^ 1 mm4 ic^tipj-r^sisfitc-^^iieis^n. mm:^mu<7)m<D i o<7)jg®-e 
1tfc<7)mfiisg|5*t3<7)Si«S4 ti^i^i-^gBficsef^^nrft^e t-i^mizM 

i-^l^tl. ^:^¥^5:l¥<i-'5> J;^ tcTOJ|^f^^^iS5gi-tL{f iv^o tfz. ^3 Be 
|^Sm3(i^l«^4 i;^+[S]^-iJ:TlIi$:BegL. ^ 3 Be#a#m3t3 J: ^m^ti.^ 
i^'J^^^^^ Zt:/}^mt L < . ^3 iS|VS*#:i3(7)^#6 <7)l:ii^tcov^T{i ^50 

[0 0 8 4] 

El 3 (7)^ 4 B£#J|2*m4(i. 6 <Dmm<^mU<^ l ooj^H-^-^^gfl^t-t 3 

<7)^ 1 mil 4 tc^^i^i-^gpf£tc-ss;6^^@5is$n. mss^^'Sft^e o±®(7)^#:7 75^' 
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[0 0 8 5] 

f^^n. ^(D—m^^m 1 m^4 tc^M^-tir^-rv^ i ^ ic^#:6 (7)|H]g|5<7)jgS J: 0 
[0 0 8 6] 

tfz. S5SS^2*#:i5^. ^2BBIt^#:il^|W|*itc. 7 i:-#:6<JtlffM$ 
fi. ^<7)-^^^2mM5 H^jU^-li-^i-v^j: ^ tc^#:7<7)TMJ; «910//mJ^Jl± 

[0 0 8 7] 

HI 4 6 S£^ii#:i6(i> 6 <7)m^(omm<ommmmu 3(Di^(Dmim 
m(7)i^(Dmimm4 izni^-r^mn^znm^^xmi^e t-mi^zmm^nx 

[0 0 8 8] 

mem^^mm. ^(dm^^w> i mM4 {z^^^^^^-fx^^x^n \zmv^^ oca 
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[0 0 8 9] 

mm^^mi^ 7 <Drm<7^mi^ e (D±miizmm ^tihumzm7 ^mmm7<Dm^ t 

10 0 9 0) 

nizmimi^^^^-ttii£x\^^o tfz. m7^umm7umimm4i>zni^^^ 
xmmmL. m7n&^^mm7izx:hmmm^^m{i^^^'^^zt:dmtL<. m 

7 @ei^^#:i7<7)S#: 6 <DMMmZ'D\^^X it ml^A±<7:>m t-T^Zt mi-t L 
[0 0 9 1 1 

ti. ^<D~^^m2mm5i<zmii^'^^ir\.^x ^ Km^7 (dtmx ^ iO;« mj^:i,± 
izmi^^-^ V ^wmm^ Lxfm-r ^^iz, m^m^im<ir^x^iz^m\^ 

[0 0 9 2] 
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p-^mMmmmm^22 •Z2tih xi\z% z/m s <r>'mMmmi - aim: tL(i\ 

mnm^ 3 iz^i^t LX(Dmt}^m^m-tx^i<zmi nmmmis x i/m 2 m% 
mmi^t*irtnzm%mi<zi^^ir^ztx\ m 1 -^siei^i^mo • 11 • isn 

J: ^ . ti:hmzm\, ^ 2 , mAnixf^b m^mwia - n • u • \^\zi.m:.x 
7tm\>z.u^\,zw.m^xb:hfzib. mwim<Dmmnmi3 ^^m.^^m.nm%tfzit 

[0 0 9 3] 

tL^'Bfl-mM#^42 • 524^ (LFtl^ 4 ioX.XfW>^ (T^m^WMl • 5HI J: 
»#:6<7)|HIgptC«Mc7)mfi|®g|S*t3^l|X#1-^^t^tC. m6ed#W#16. S 
7t (i^ 7 K^S#:i7i3 J: Xf% 8 Se«^^#:i8^ge^ L. 3<r>^\ 
Sfe4<7)P^. ^fv:{±ISl«^4 i:S2«S5 t<7)F^^m^6^C^ML. 1^30 ^I'i 
^figt;@eg^ti/::«j|?KSI5t4-3 LT<7)tb;^J^]5C'9 mt" J: ^ 1 

mif\^iixu%2w^%m\^^^^'^KnMm\iZ.^m'hz.hx^ mi, m2 
, ^6SBi^#f$io-ii-i6^^?7tc^i, m2, m7isxz/m8^mmmo-n 

3 i<zxm%itm^i:^±!^^tifzm%i!^mznmzm^ n^^irz t^^x^ ^mnm 

10 0 9 4] 
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[0 0 9 5] 

Lxm^^^h ^tij^x^^ ^h\z^^^n.'^m\^m'^mfifzi>(Dxhho 

[0 0 9 6] 

^mn(Dm.i-m^^zxfnt^ mw^x^^m^mmza^^^x^ ^vw^^m.^i-\2 ( 

[0 0 9 7] 

§i^m?ji^ vxmm\^x\^^htzib^ mn^mw,(^m%w.m^um\,z^^x^h^t 
$ tL tzmi-m^ t-r^^ti^^x^^o 

[0 0 9 8] 
[0 0 9 9] 

^ > ;^ ^ ff^^i- ^ c <!: T% *?f^3N-m-/tfe^- m;^ ti^mm^T-^-r ^ mm tta-otz 
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[0 10 0] 

o 

[0101] 

. •ffy:^m^t LT(i. ^Jx.(f S i O 2 -B 2 0 3^., S i 0 2 -B 2 O 3 -A 
1203,^., S i O 2 -B 2 O 3 -A 1 2 O 3 -MO^. (ilL, M(iCa, Sr 
, Mg, B a ^ /j(±Z n ^^t") , S i O 2 - A 1 2 O 3 -M 1 O -M 2 O^. { 
HL. M 1 i3ci:CfM2 (i|Wl-i7t:(iM'fcoTC a, Sr, Mg, BsitfziiZn 
$r^-r) , Si02-B203-Al203-MlO-M2o^. (11L> M1*5 
J;0''m2 {ifj|E<h|5lDT*^) , S i O 2 - B 2 O 3 -m3 2 0^. (mt. m3 
(iL i , N a ^7t:{iK*^1-) , Si02-B203-Al 203-M32 0^ 

[0 10 2] 

S/c. y ^ "y-f&^t LXit. m^lfA I2O3. Si02, Zr02<5:T;i/ 

* >; ±ffl#mmf bt/ 1 (T^m^mitm. t i o 2 ^ t ;^ * ±^#jsmfi:ti t 

^mit^. A 1 2 0 3i5J:D^'S i 0 2^^^Mi£fi^'J^^^j:< t i> Hl^^trll^St 
[0 10 3] 

^ ixh if ^ ty ^ 9- t(Dm^m'^liMMitX'40: 60-99: IX^S 
[0 10 4] 
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[0 10 5] 
[0 10 6] 

hfiho ^^mmt LT(i. fix.(fAu • Ag • P d • P t Ifli 7^j{i2fi 
[0 10 71 

^ ^ -y J; Xfif^Ts ^ ^Wi" ;?> ^ V - ^ Ji^f^ L T^I^O ^' V - > v 

[0 10 81 
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tfz^ i[&tjL^mi^e\^m^f^^'r^m^i<zii^ ru02> ir02> Rh02 

[0 10 91 

. mi^e m'mj>z^\^^x\^um^i<zmm'^i<zmm^n.fzm=F^^at:mm.-t ^ :z t:/)^ 

±^-t^Ztt^X^^o 
[Olio] 

t fz. mMmm 1 <r>mi$-6<Dmmiz\H^m^i>zm%miz^m^nfzmT-ush:^' 
ic^^fflv^-c. mm-by-^-xmi$-WL^8, 9\^(Dmn<Dmm^^^ir^zt 

[0 1 1 U 

tfz. m^^mmK^m^e-^^^^m-t^ ^ y ^ :^f)^h^j:^fzif>^ mi^ettziim 
m^i^. mm^y-^-xhtiPMm 8 , 9\^<7)mm(Di^&^^.^ir^ztizx'o. 

[0 112] 

i fz. mmrmm iti:^ v^r . ^ i i r/n 2 ra^i^ s , 9 o^j.-^^ < t ^ 

<7)p^4'ic, -^^ (P ZT ; SfiS;^ : P b (Zr, Ti 

) O3) '5ri:'(7)|±mt-t#^fflv^7t:JEm'-^°>7'. v^t)i9)^-7-r n.-jf >-7*;<>?|Stt 'b 

^W:KfAL^^nmizx:h^mm'mn(oit^-^im<:zti}'x^. ttz. m^Lx^^tz 
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[0 113] 

mm LTS-iJ cfc tf^r<7)j){t#»{Lgs 8 , 9 (D±^(Dmii:mw}^^^ ^ <h tj^'t # 

[0 114] 
[0 115] 

i^^izii^ -t^ < y ^ h(Dm^<Dii.mi>z^^ 5 y ■f^mmmA-'S:^^ 
#tt/zm. mmK^f^t^^tizx^ximx^^o 

[0 116] 

, n(Dmzi±mmnuu3^mzMm^j:m%m^m^L^j:\^^xmt^<Dx\ mmii. 

[0 117] 
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[0 118] 

-etr, ^|f§0^<7)«^^itf?^ LTfi. *fW^t;(iit^miJ, PDA (Personal 
Digital Assistants) , TV^)Vii:f-^^\£T-^iJ^^, Y - ^^ti: t' (D'iji^ 

[0 119] 
[0 12 0] 

lll<7)j:^ti, fla^^JliS^a (CPU) 61 mnm2t. ^y^ur^^y.^^ 
(RAM) 63t. ';-K^>^-=e'; (ROM) 64<!:. 'f$ffl#ti J: tifc 

T--^ p U6inA:;'j-r^A:^j§l565t. r^-ri-eet. r >T--f-66-e^M^ti 

PLTT>xf-66J: t^Mjf ^-tir^teiaglS (RFg|5) 67 i;. $Wg|562;^>^^c7)q|t!)« 
-^i;»o'#i!*^-r'E)Xkf-:^68t. Wm^^2ii-h(r>Wm\^^^ M^T^-^v^ 
{i,'S;M1-'5.|§7lc:^-f K (LED) 69t. %mU^2i)-h\%^\-^ ^^mm<r)Wf^ 
^tf'Sr^^^Wt, 3flJf^$|56275^t^c7)|lxftt;ft-^tCj: t)4gt!j-ra^s-r 7->-^71<h 

. \tM^(r)=^^^^mm^\'^w^'Lxwmm2^\im'L. wmm2i)-h(n^^'m 

-^{i^^i;^mLTtb:tJl-^M^|gtP72i:. ^g|5Hm?ll^«#&-r^m?J^>^73^7i>^ 
[0 1 2 1 1 
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o 

[0122] 
[0 12 3] 
[0 12 4] 

mz t^xm^ ^-r\,^jfmt-r^ - tm<7)MMmzm^fzmm^fm-t^ ^ t 

[0 12 5] 

t^j:^mMt Lfzm^iizii^ 'fm(Dmmmmis xvBMmmm^^mmLx ioii- 

mm-mnL'km^mLx. BM<^mm^^m^-r^zt:^^x^^(DX\ 
mmLxmm^in^ ^t^^x^^ 'iJt^<Dmmm^:mMt Lxmm'r^ii<7)mi^z 
it^xm^mzm^^i:><Dt^j:^o 

[0 12 6] 
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[0 12 7] 

tfz. y-hMPC (/N°-v-^;U3>'t;i-^) (Dm^. /n'- y f-;u=r > t: 
- ^ / N° - y ■:h ;i/ rr > n° i - ^ ^f: j^c mm<0 9 ^ Xti-^ ^fzl^<n^- 
\:izL-^:^i^izX y)^m^tifzT~^ ^^7r:'t^fz»b<D'r^ xy'lx 

4 imi6fzm2<7ymi^^timx.. w>2(d m.w% i n m ia^ ic^x f9 # 1 1 

^oJ^^^t^^io J: Xlmn^ta'mMMm^ i 'l>ftB#r^<7)«?jg#t|^7i>spT||g i: ^ C 
^.^^ y-hMPC (^^•-y•:^;^3^lfi-^5') :$:#:(7)/hM. fil^^b. ^fi^bis 

[0 12 8] 
[0 12 91 
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[0 13 0] 
[0131] 

<. m^mw^wtLX(Dmmmm.m^\^±.-r^o 

[0 13 2] 
[0 13 3] 

[0 13 4] 
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•9. mt:n'i:^mir^ztfj:<^m<Di^-^^mit^^mm'r;hzt:^^'c^. mjj<r> 

^ -^■bmU(r> 1 o(7)j^M-e«lllg^*to^ 1 nrnzt^^-f^ ^: h ^ t;, 
[0 13 5] 

[0 13 6] 

mti^^o m^^mnL^W(r)^tiWM.<Dmm:i)^x^i>tzisb. nm^m 
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[0 13 7] 

±ffitc2gtti ^tifzmi m^M^i^t. -'i^i)^mi^(^Tmvmmnm^com(D i 

f$:<7)jii2j^ ^: ?t [6] -r ^ i 9 #ai ^ tL ^ 8 t ^ L T ^ >i, 'mmm =^ 

x-^^fzib^ mmnm\zxm%immz^m.^irifzn%^m-^j^-^mx^vmz 

[0 13 83 

hztm'tz> mt^coym i)- h 1 1 r ^ ti 0 2 '(nmtx^i^ h ^ 

tiM\^^^\^mmi<zmn<^nx\^^^fzi6. mmnm^m^ $ n ^ Wii^(Di^-'m 
ui^nLxmrn'^tfi^fzi^. mx.ii\ mm^yi^-mif^t^n (mm) •ff^t<D 

[0 13 93 

m-r^^t^'x^. 'Bnmm(^inmi^^\^±^-^t^zt^^x^^fzio. x^mm 
mzmtifzm'f-mmi:ii^^-t^zti)^x^^o 

[0 14 03 
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>^ ^ tK* ^ L < {i ^ ^ y - )\>m ^m-t Lxtt^ zt^zx-o rmmmm t 

[0 14 1] 

tfz. ^mm^ii)^hm^(Dm^m.^\zx.n{f. mAmmm-m^(Dmu[zm. 

z/izmi, W.2, mAnxxim^m^mw. ts:hif\z^i, m2ioXjfw>&m^ 
mw. ^j:hTf\zmi, m2, mi isxr/ms^mmmz^n^tim^mi^zi^mir 
^ 1 1 i> iznummm^'f-iz^ti^'tim^&^^zmmL. mi^(Dmu<7)mm(7y±m 

m-^i^zx:h!\m^mx,fz. ■ m^x\ m$^(Dimmm • 

[0 14 2] 

t f^. ^§tm(Dm i:^^hm5 (Dmj-m^i^z x m i mmi^i^ x 2 
i^##(7)/j,-;^ < mu<omm<Dm 1 iiMmfi^<Dmn(ommtfzimi$- 

(DTWcom 2 mi^m.m(Dmn(DmmK. mmn^u<Dm 1 mmtfzi±m2 mm^z 
m^-t^xn i^zfm^tifziiCDt Lfzzti^zx i9. mmnmt(Dmimmtfza 
m2mm<Dmi mpirimttzixm 2 WLi^WiB(Dmn^wA mi(^^itt. m 1 k 
tfzixm2 nmmi^ t ^ m.^m^ ^^xm.%.m \,zmm- ^^t § ^ o 
^(Dfzib. mmnm(Dm 1 mmtm 1 nm^^t(Dmmmnisxz/m 2 mmt 
m 2 mmit t <Dmmm:^'± ^ < tn^tti^i^zum (c^m-t ^^t ^^x ^ . 
m%mx<7)m±it:isxz/mmT-^im^)}i,zmx.^zt:^^x^:h<7yx. M^^^m^)j 
m^^Lfz m^f-mm- ^tm-r^^t ^^x § ^ o 
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[0 14 31 

x-^^o vt^x. i^jx.{i\ m^mmi^miLx^ ±m-W(r>^\y'i'y9^f^m.-rh 

WL^:/}mm^tixBmtiitimmzfAL^cfzmwLmmiim^^ ^t:^^-^mx^^o 

[0 14 4] 

x\^^^zt^^h. mi$-mMi,zisy^^xp^um^izm%^izmm^fifzm^^^a'S:m 
mi-^^ ^Ts^'-ei^o vt-ox^ &i$-m'miizmmLfzm^^^pi,zX'oxm^m^<o 

[0 14 5] 

%^iizmm.^tifzm,i^ushm^ifhfix\^^^fziif>. mi^^shtLx^ m^it'ty 
•^-^mmi c^^fflv^T. i^m'ty^-xitimti^\H(7)mn<^-i^f^i^.^ir;b 

[0 14 6] 

t fz. :^^m<^m i^^hms (Dm'f-m^K xm^. ^ i ^ j: z/m 2 •MmrLm<D 

ii'^^< tii-yj<D^f^i^zj±m.t°yy°mknhtix^^^fzi6iz. Wii^it^i^zm^iif 
i^mB^^<7)f^Pk^m<'Zt:^^X^. tfz^ \^^LX\^^fz^^imih^tL^Zt:d'^ 

mT-tt§fOK)f^cM i-fz^%i)^'m.fmm-^^z t^m^i^ztij^x^^ 
o ^h\z^ mm^-^kzm^^^. ^(D^^^mLtz^%mi^ii^tti>\>z^ 
^^^^i)^v\m\,z'iyt>n.^<Dxmmm^^^<-t h ztt^mx^^bo citLHJ: 
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[0 14 7] 

[mil 

[I1I21 
[11131 
[1141 

[1151 

X^ho 
[in 61 

'ijt^(Dm^n^(Dm7r--rmMmx^^o 
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1 : mnmni 

2 : mmmmmm^ 
3 : mmnm^ 

4 :mi 

5 : H 2 

6 : 

7 : mit 

10: mi nmmi^ 
11 : m2mmi^ 

12 : ^i^^i^Mffl^T- 

13:^3SS«^*# 

14 : m4w,mmi^ 

15 : ^ 5 gB#7t2»f$ 

16 : ^ 6 nmmi^ 

17 : ^7gd«t'^# 

18 : msmmmit 

61 : pf^^M^a (c p u) 

62 : mmu 

63 : ^ >rAT^-bxp<-=e'; (ram) 
64 : K:t>^^'; 
65 : Ati^ 

66 : T>xf- 

67 : M^U 

68 : ;^ tf-:^ 

69 : n^r-r^- k (led) 
70 : 
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71 : /-^'^ yw-^ 

72 : mmm 

73 : 
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